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(57) Abstract 

Hie invention 
relates to a procedure in 
conjunction with patient 
monitoring, in which a 
medical action performed 
by an appliance is controlled 
by means of a physiological ^ 
parameter measured from 2 
the patient A limit value 
is set for a parameter 
signal corresponding to the 
physiological parameter for 
the patient The paramet^ 
signal is measured from 
the patient The measured 
parameter signal is indicated 
in the form of a graphic 
representation. The medical 
action is triggered when the 
measured parameter signal 

has reached the preset limit value or when it is anticipated that the limit value will be reached. The triggering of the action and/or the 
operativeness of the action is/are indicated. The indication of the triggering and/or operativeness of the action is combined with the graphic 
representation of the triggering parameter signal and/or a parameter signal logically related to it 
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METHOD AND SYSTEM IN CONNECTION WITH PATIENT 
MONITORING 

The present invention relates to a procedure 
as defined in the preamble of claim 1* Moreover, the 
5 invention relates to a system as . defined in the 
preamble of claim 7 • 

It is known in prior art that active medical 
appliances, such as respirators and/or drug administra-, 
ting devices, can be controlled by means of a physiolo- 
10 gical parameter measured from the patient so that an 
assisting or curative process is automatically trigge- 
red into action as soon as the physiological parameter 
signal has reached a preset limit. Usually, the user 
interface, which displays the parameter signal as a 
15 graphic representation, comprises somie kind of means by 
which the user may recognise that a process has been 
triggered. Such means may consist of e.g. sound, light 
or displayed text. A problem with prior-art methods and 
systems is that the indication of a triggered action is 
20 presented completely separately from the triggering 
physiological signal, which means that it is difficult 
for the user to recognise the relation between the phy- 
siological signal arid the action triggered, i.e. to de- 
termine the physiological occurrence that caused the 
25 triggering and the effect produced by the action on the 
physiological signal. 

The object of the present invention is to eli- 
minate the drawbacks mentioned above. 

A further object b£ the invention is to 
30 disclose a procedure and a system that make it easier 
to establish a logical connection between mutually re- 
lated physiological occurrences and medical actions 
triggered. 

The procedure of the invention is characte- 
35 rised by what is presented in claim 1. The system of 
the invention is characterised by what is presented in 
claim 7 . 
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In the procedure of the invention, a limit va- 
lue is set for a parameter signal corresponding to a. 
physiological parameter for a patient. The limit value 
can be set by the user of the appliance or the applian- 
5 ce may change the limit value or set new limit values 
independently. The limit value may concern an upper li- 
mit and/or a lower limit, depending on the parameter to 
be measured. The parameter signal is then measured from 
the patient, the measured parameter signal is indicated 
in the form of a graphic representation, a medical ac- 
tion is triggered when the measured parameter signal 
has reached a preset limit value or when it is antici- 
pated that the limit value will be reached. After this, 
the triggering of the action and/or the operativeness 
15 of the action is/are indicated. 

According to the invention, the indication of 
the triggering and/or operativeness of the action is 
combined with the graphic representation of the trigge- 
ring parameter signal and/or a parameter signal logi- 
cally related to it. In this way, the user can clearly 
recognise the physiological occurrence that caused the 
triggering as well as the effect of the triggered acti- 
on on the parameter signal. The triggering could also 
be indicated in signals that are somehow related to the 
25 triggering signal. 

In an embodiment of the procedure, the trigge- 
ring and/or operativeness of the action is /are indica- 
ted in the graphic representation of the parameter sig- 
nal as a change of colour, tonal value, line width, li- 
ne type or the like, as a pointer in the immediate vi- 
cinity of the graphic representation and/or as a text 
in the immediate vicinity of the graphic representati- 
on. 

In an embodiment of the procedure, a display 
35 device and a user interface on the display of the 
display device are provided and the graphic representa- 
tion of the parameter signal as well as the triggering 
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and/or operativeness are presented in the user interfa- 
ce. , : ^ 
In an embodiment of the procedure, the limit 
value of a limit parameter signal is varied via the 
5 user interface. 

In an embodiment of the procedure, the opera- 
tion of a respirator assisting the patient's respirati- 
on or maintaining it artificially or the administration 
of a medicament into the patient's respiratory passages 

10 is controlled, for which purpose a limit value is set 
for a parameter signal corresponding to the respiratory 
duct pressure, flow and/or volume, the respiratory duct 
pressure, flow and/or volume are measured, the respira- 
tory duct pressure, flow and/or volume are indicated in 

15 the form of a graph, respiratory assistance and/or ad- 
ministration of medicine into the patient's respiratory 
ducts is/are triggered into action after the measured 
respiratory duct pressure, flow and/or volume has 
reached the set limit, and the triggering and/or opera- 

20 tiveness is indicated in conjunction with the graph 
representing the respiratory duct pressure, flow and/or 
volume. 

In. an embodiment of the procedure, the medical 
action performed by the appliance consists of assisting 
25 heart activity, and the graphic representation of the 
measured parameter signal is an electrocardiogram. 

In the system of the invention, the system 
comprises means for setting. a limit value for a parame- 
ter signal corresponding to a physiological parameter 
30 for a patient; means for measuring the parameter signal 
from the patient; means for indicating the measured pa- 
rameter signal in the form of a graphic representation; 
means for triggering a medical action after the measu- 
red parameter signal has reached the set limit or when 
35 it is anticipated that the limit will be reached; and 
means for. indicating the triggering and/or operative- 
ness of the medical process. 
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According to the invention, the means for in- 
dicating the triggering and/or operativeness of the ac- 
tion are combined with the graphic representation of 
the triggering parameter signal and/or a parameter sig- 
nal logically related to it . 

In an embodiment of the system, the system 
comprises a display device, which is provided with a 
user interface for the system, said user interface 
being so designed as to allow said limit value to be 
set, and which serves to display the graphic represen- 
tation of the parameter signal and the triggering 
and/or operativeness of the action. 

In an embodiment of the system, the means for 
indicating the triggering and/or operativeness of the 
action consist of changes in colour, tonal value, line 
width, line type or the like in , the graphic representa- 
tion of the parameter signal, and a pointer and/or a 
text in its immediate vicinity. 

In an embodiment of the system, the graphic 
representation is a graph or the like. 

In an embodiment of the system, the appliance 
is a respirator that assists the patient's respiration 
and/or maintains it artificially and/or a device for 
the dosage of medicine into the patient's respiratory 
25 ducts. In this case, the parameter signal to be measu- 
red is a parameter signal corresponding to respiration 
pressure, flow and/or volume. 

In an embodiment of the system, the appliance 
is a device that assists heart activity. In this case, 
the graphic representation of the measured parameter 
signal is an electrocardiogram. 

In the following, the invention will be 
described in detail by the aid of a few examples of its 
embodiments by referring to the attached drawings, whe- 
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Fig. 1 presents a diagram representing an em- 
bodiment of the system of the invention. 
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Fig. 2 presents a display of . a graphic user 
interface comprised in an embodiment of the system^ of 
the invention. 

Fig. 3 a second display of the user interface 
5 of the system with a control window opened. 

Fig. 4 presents a third display of the user 
interface of the system with a control window opened. 

Fig, 5 presents a fourth display of the user 
interface of the system. 

10 Fig. 1 is a simplified diagram of a system for 

use in conjunction with patient monitoring. The medical 
action performed by the appliance 1 is controlled by 
means of a physiological parameter measured from the 
patieint. The system comprises means for setting a limit 

15 value for a parameter signal corresponding to the phy- 
siological parameter for the patient. Moreover, the 
system comprises means for measuring a parameter signal 
from the patient. Furthermore, the system comprises me- 
ans for indicating a parameter signal in the form of a 

20 graphic representation 2. In addition, the system com- 
prises means for triggering a medical action after the 
measured parameter signal hats reached the set limit va- 
lue. The means 3^, 3^, 3^ for indicating the triggering 
. are directly incorporated in the graphic representation 

25 2 of the triggering parameter signal or a parameter 
signal logically related to it. A graphic user interfa- 
ce 5 is provided in the display of a display device 4. 
The user interface 5 is used to set the limit value and 
to present the graphic representation 2 and the means 

30 for 3^, 3^, 3"^ indicating the triggering of th^ action. 

The means for 3^, 3^, 3^ indicating the trigge- 
ring of the curative action or the like carried out by 
the appliance 1 consist of changes 3^ in colour, tonal 
value, line width, line type or the like in the graphic 

35 representation 2 of the parameter signal, a pointer 3^ 
and/or a text 3*^ appearing in its immediate vicinity. 
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Fig. 1 shows all these together, but they can also be 
used separately or in suitable combinations. 

The appliance 1 may also consist of a respira- 
tor assisting and/or artificially maintaining the pa- 
tient's respiration, and/or a device f or . the dosage of 
medicine into the patient's respiratory ducts. In this 
case, the parameter signal measured from the patient is 
a parameter signal corresponding to the respiratory 
duct pressure, flow and/or volume. The appliance 1 may 
also be a device assisting heart activity. In this ca- 
se, the graphic representation of the measured parame^ 
ter signal is an electrocardiogram. 

Fig. 2 presents a graphic user interface 5 in 
which the topmost curve 2 represents a respiratory duct 
15 pressure measured from the patient, showing it as a 
function of time. The curve Pdrc 2 for the respiratory 
duct pressure is presented here for a period of one mi- 
nute. In this case, the action to be controlled is ins- 
piration by respirator, assisting the patient's own 
20 inspiration. The triggering of the assisting inspirati- 
on is based on the fact that, at the beginning of the 
patient's own inspiration, the respiration pressure 
falls below a preset limit. The assisting inspiration 
is of predetermined duration and volume. The triggering 
25 as well as the operativeness and duration of the action 
are indicated in Fig. 2 by a wider black line 3^ on an 
ascending part of the curve, representing the active 
inspiration stage when gas is flowing in. The trigge- 
ring and duration can also be displayed in any other 
suitable manner that distinguishes this portion from 
the normal pressure curve. The essential point is that 
that the indication of triggering is displayed in in- 
termediate conjunction with the graph representing the 
triggering respiration pressure or other physiological 
parameter logically related to it and is clearly dis- 
tinguishable and readily intelligible to the user. 
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Fig. 3 and 4 illustrate the manner in which 
the respirator operation regarding its triggering into 
action i.s adjusted via control windows that can be 
opened in the user interface. The control window desig- 
5 nated as "Trigger window'' presents the respiratory duct 
pressure PtcmHjO] as a function of time t[s]. The width 
of the trigger window shown in the figure is adjus- 
table. If the patient's respiratory duct pressure p du- 
ring respiration falls to a value within the trigger 

10 window, this will trigger the respirator into action to 
assist the patient's respiration. Fig. 4 illustrates a 
method for adjusting the triggering sensitivity. The 
control window 8 designated as "Sensitivity" presents 
the same graph as in Fig. 3/ but in this case the trig- 

15 ger window 9 can be adjusted in the vertical direction, 
in other words, the limit pressure value at which trig- 
gering occurs can be adjusted. 

Fig. 5 shows a "Spirometry" display window, 
representing flow volume spirometry, which means measu- 

20 ring the respiration volume, shown as Vol [m] on the ho- 
rizontal axis,, in relation to the respiration flow, 
shown as Flow[l/min] on the vertical axis. The action 
to be triggered is administration of medicine into the 
respiratory ducts. The extra wide line portion 3^ of the 

25 curve represents the triggering of dosage of the medi- 
cine. It can be seen from the figure that the medicine 
is administered to the patient when the respiration vo- 
lume is between 150 - 300 ml. 

The invention is not restricted to the 

30 examples of its embodiments described above, but many 
variations are possible within the scope of the inven- 
tive idea defined by the claims. 
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CLAIMS 

1. Procedure in conjunction with patient moni- 
toring, e.g. for use in anaesthesia and/or intensive 
care, in which a medical action performed by an appli- 
ance is controlled by means of a physiological parame- 
ter measured from the patient, and in which procedure 

a limit value is set for a parameter signal 
corresponding to the physiological parameter for the 
patient. 
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the parameter signal is measured from the pa- 
tient, 

the measured parameter signal is indicated in 
the form of a graphic representation, 

the medical action is triggered when the mea- 
sured parameter signal has reached the preset limit va- 
lue or when it is anticipated that the limit value will 
be reached, and 

the triggering of the action and/or the opera- 
tiveness of the action is/are indicated, 

characterised in that the indication 
of the triggering and/or operativeness of the action is 
combined with the graphic representation of the trigge- 
ring parameter signal and/or a parameter signal logi- 
• cally related to it. 

2. Procedure as defined in claim 1, cha- 
racterised in that the triggering and/or opera- 
tiveness of the action is/are indicated in the graphic 
representation of the parameter signal as a change of 
colour, tonal value, line width, line type or the like, 
as a pointer in the immediate vicinity of the graphic 
representation and/or as a text in the immediate vici- 
nity of the graphic representation. 

3. Procedure as defined in claim 1 or 2, 
characterised in that a display device and a 
user interface on the display of the display device are 
provided and the graphic representation of the parame- 
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ter signal as well as the triggering and/or its opera- 
tiveness are presented in the user interface. 

4. Procedure as defined in claim 3, cha- 
racterised in that the limit value of a limit 

5 parameter signal is varied via the user interface* 

5. Procedure as defined in any one of claims 1 
- A, characterised in that the operation of a 
respirator assisting the patient's respiration and/or 
maintaining it artificially and/or the administration 

.10 of medicine into the patient's respiratory ducts is/are 
controlled^ for which purpose a limit value is set for 
a parameter signal corresponding to the respiratory 
duct pressure, flow and/or volume; the respiratory duct 
pressure^ flow and/or volume are measured; the respira- 
15 tory duct pressure, flow and/or volume are indicated in 
the form of a graph; respiratory assistance and/or ad- 
ministration of medicine into the patient's respiratory 
ducts is/are triggered into action after the measured 
respiratory duct pressure, flow and/or volume has 
20 reached the set limit, and the triggering and/or opera- 
tiveness is/are indicated in conjunction with the graph 
representing the respiratory duct pressure, flow and/or 
volume . 

6. Procedure as defined in any one of claims 1 
25 -.5, characterised in that the medical action 

perfoi^ed by the appliance consists of assisting heart 
activity, and the graphic representation of the measu- 
red parameter signal is an electrocardiogram. 

7. System in conjunction with patient monito- 
30 ring, e.g. for use in anaesthesia and/or intensive ca- 
re, in which a medical action performed by an appliance 
(1) is controlled by means of a physiological parameter 
measured from the patient, and which system comprises 

- means for setting a limit value for a para- 
35 meter signal corresponding to the physiological parame- 
ter for the patient. 
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- means for measuring the parameter signal 
from the patient, . 

- means for indicating the measured parameter 
signal in the form of a graphic representation (2), 

5 - means for triggering a medical action after 

the .measured parameter signal has reached the set limit 
or when it is anticipated that the limit will be 
reached, and 

- means (3^, 3% 3') for indicating the trigger- 
10 ing and/or operativeness of the medical action. 

characterised in that the means (3% 
2\ 3^) for indicating the triggering and/or operative- 
ness of the action are combined with the graphic repre- 
sentation of the triggering parameter signal and/or a 
15 parameter signal logically related to it . 

8. System as defined in claim 7, charac- 
terised in that the system comprises a display de- 
vice (4), which is provided with a software based 
graphic user interface (5) to permit setting of the 
limit value and display of the graphic representation 
of the parameter signal and/or the means (3\ 3% 3^) for 
indicating the triggering and/or operativeness of the 
action. 



20 



9. System as defined in claim 7 or 8, 
25 characterized in that the means (3\ 3', 3') 
for indicating the triggering and/or operativeness of 
the action consist of changes in colour, tonal value, 
line width, line type or the like (3^) in the graphic 
representation (2) of the parameter signal, a pointer 
30 (3*) and/or a text (3^) in its immediate vicinity. 

lb. System as defined in any one of claims 7 - 
9, characterised in that the graphic repre- 
.sentatibn (2) is a graph or the like. 

11 . System as defined in any one of claims 7 - 
35 10, characterised in that the appliance (1) 
is a respirator 'that assists the patient's respiration 
and/or maintains it artificially and/or a device for 
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the dosage of a medicament into the patient » s respira- 
tory ducts; and that the parameter signal to be meas- 
ured is a parameter signal corresponding to respiration 
pressure, flow and/or volume. 
5 12 . System as defined in any one of claims 7 - 

10/ characterized in that the appliance (1) 
is a device assisting heart activity; and that the 
graphic representation of the measured parameter signal 
is an electrocardiogram. 
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